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Plants Energy-Efficiency Program
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Utility Mapping & Benchmarking

Problem: Many plant utility personnel would like

(a) a better understanding of their energy cost structure, and

(b) to know where to focus an energy savings program.
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Utility Mapping & Benchmarking

Project Objective: Develop a tool to help identify:

(a) the cost of all energy sources being supplied to a plant,

(b) how much energy is being consumed by the individual
utility services and,

(c) opportunities to realize savings.
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Utility Mapping & Benchmarking

Project Team: Industry/DOE/OIT Collaboration
Leads: Dupont, Reilly Industries
Companies: BASF, Dow, Celanese, Rohm & Haas,

Millennium
Other: EPRI
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Utility Mapping & Benchmarking

Project Team Responsibilities:

1. Create the framework and desired functionality of the
tool

Issue RFQ based on rough prototype of tool
Help select RFQ awardee

Act as a steering team for project
Undertake to beta test tool
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Utility Mapping & Benchmarking

Project Status:

1. Tool frame work and functionality defined
2. Prototype developed

3.  RFQ issued (December, 2002)

4.  Awardee selected (March, 2003)

5. Beta test version release (Summer 2003)
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Utility Mapping & Benchmarking

Tool Framework and Functionality based on Prototype
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Utility Mapping & Benchmarking

Tool addresses five basic questions:

1. What's my energy bill?

2.  How are heat and power generated and/or supplied and
where 1s 1t going?

3.  Where's my energy going?

4.  What energy applications are my best cost savings
opportunities?

5.  What resources and tools are available for me to address
these opportunities?
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Utility Mapping & Benchmarking

Input 1s needed to answer these questions

Data collection requirements are ‘“layered” so
that effort 1s targeted on arecas identified as
having potential savings
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Utility Mapping & Benchmarking

Tool uses MECS® survey results as a first past estimate of
energy flows and distribution
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Utility Mapping & Benchmarking

1) What's my energy bill?

Inputs : One year's worth of monthly energy bills ( fuel,
steam and electricity) capturing costs of energy consumed
and any credits for energy exported; production rate if
known.

Output: Energy use in $ and Btu's and per pound of
production, 1f this data 1s available as well as a first pass
estimate of the consumption of this energy by individual
utility service for a "typical" utility.
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Utility Mapping & Benchmarking

2) How are heat and power generated and/or supplied and
where is it going?
Input: Configuration of the utility plant (1.e. what
services does it have and how are they driven?).
Output: Amounts of fuel, electricity and steam being
used by utility - pumps, compressors, cooling,
refrigeration, fans, etc.- based on a "typical" utility plant.
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Utility Mapping & Benchmarking

3) Where's my energy going?

Inputs: Same as above plus any data on total connected
load for any of the services.

Outputs: An improved estimate of the energy flows within
the utility. If all connected loads are available the tool will
check the energy balance using standard estimates for
internal losses and alert the user to significant miss
matches that will indicate either input data errors or losses
significantly higher than typically encountered.
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Utility Mapping & Benchmarking

4) What energy applications are my best cost savings
opportunities?

Input: None required; the tool provides some first-pass
estimates. To refine these estimates “scorecards” can be
completed for the services which offer the most potential
for improvement. The scorecards help to provide a better
estimate of savings and a sense of how the utility practices
stack up against industry best practice.
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Utility Mapping & Benchmarking

5) What resources and tools are available for me to
address these opportunities?

This section of the tool contains a list of resources that the
user would find valuable in implementing an energy
savings program.
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Some screen shots from prototype.........
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B This worksheet allows you to enter your Electricity hill data
B Flease enter your monthly electrical bills for a5 many months as you wish in the shaded bores below. For record keeping purposes you should also enter the
B year bor which this data is applicable. Also indicate what units you use to purchase the electricity by checking the appropriate boz below. Your average usage
B ower the time period you selected will be calculated, converted to Biu's and entered in the worksheet "My Electricity™
: [Indicates cells that must be Filled in by user]
| TEAR :l | purchase electricity in the Following units |
: January 100
_| February 200 Kilo-watt hours Check Boox 3
_| March 200
| April 400 [Mote: there may be other units For purchazing electricity which may need 1o be included here)
| May
June
QI =it
August Fieturn bo "My Electricity”
7] September worksheet
_| Oetober
_| Movemnber
_| December
I —1
: Auerage U=zage 280 [Mate: this calculates the average of however many months are entered)
: Auverage U=zage [MEBE's) 0.353 | [Mote: above average must be conwverted to a common unit For all energy inputs - millions of Btu’s]
: Awerage Production Fate [over same period) 100,000 MM b=, [millions of [bs)
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My Electrical Load

time the load Factor is 0.5 times 0.8 = 0.4

The electrical load is estimated based on a determination of all connected motars ineach of the services and their load Factor. IF you do nok have a motor management
system it i suggested that you just count connected motors in each service with a HP rating of 100 or more, or just the top 10-15% based on size [typically this will
cover TO-803% of allmokar energy use] . This data should be entered in the appropriate Input box below the Summary T able - this will allow you o document your work.. IF
Yo wish b refine your data you can add smaller motors as appropriate, The load Factor you use should account For both installed redundancy and
operating time; For example, if two fans are installed in a system but only one is run at a time and the system operates at 803 of the

SUMMARY - This information is based on the data entered below for each service

Approzimate installed capacity of motors by equipment type: Total HFF  Est. Eq.
Aircompressors 100225 2.580 [t
Fefrigeration 5,325 1.310 3333
Fumps  8.225 3.080 7837
Fansiblowers 1,225 330 D_840
Mizers  1.725 G0 1.730
Other, ete.. 425 120 023
Allmotors 27,150 8,110 20,636
Air Compressors Motor Summary
Tervice Motor 1D HF Zpare [T'N] Op-Stream
time:
Tire: pump 1014 S000 i S0X
101E 5000 T 0%
2024 100 i} [0S
S06 125 i To%
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Take me back to "My
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Utility Mapping & Benchmarking
Scorecards

SUMMARY Of Potential Steam Improvement Opportunities

9:4/02
YOUR IMPROVEMENT
OPPORTUNITY
ANSWER (% of fuel hill)
STEAM TRAP MANAGEMENT PROGRAM 0%
]STEﬂI‘u‘I SYSTEM WATER TREATMENT PROGRAM 0%
STEAM SYSTEM INSULATION 0%
STEAM SYSTEM MAINTENANCE AND TESTING 0%
BOILER EFFICIENCY IMPROVEMENTS 0%
COMBINED HEAT AND POWER SYSTEM IMPROVEMENTS 0%
CONDENSATE RECOVERY SYSTEM IMPROVEMENTS 0%
MINIMIZE VENTED STEAM 0%
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Utility Mapping & Benchmarking
References

Case Studies
T1ip Sheets

o Guides

* Reports
Website links
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